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ABSTRACT  
The housing construction industry in Saudi Arabia has been booming rapidly in the past two decades. This boom has 
faced multiple downfalls in relation to government regulations and building codes, one of which is the application of 
sustainable methods to the housing construction. This paper sheds some light on the current role of the Saudi 
government and the role of the Saudi Building Code (SBC) in the housing construction industry. The methodology 
utilised in this paper was a Delphi survey that was distributed to twenty-five key stakeholders in the housing 
construction industry in Saudi Arabia. The results indicate that there is a lack of integration between the Saudi Building 
Code and the current construction methods used in the current construction industry. Some factors and elements are 
recommended to be incorporated into the Saudi Building Code and to be adopted as regulations in the Saudi housing 
construction industry. 
Keywords: Saudi Building Code, Saudi Housing Construction, Saudi Sustainable Housing, Saudi Housing Stakeholder, 
Saudi Housing Regulations. 
 
                                                            
 
1 Mohammed Saied Al Surf  (Presenting Author) 
Mohammed.alsurf@student.qut.edu.au  
School of Civil Engineering and Built Environment 
Queensland University of Technology, Brisbane, AU. 
20TH ANNUAL PACIFIC-RIM REAL ESTATE SOCIETY CONFERENCE 
CHRISTCHURCH, NEW ZEALAND, 19-22 JANUARY 2014 
20th Annual PRRES Conference, Christchurch, New Zealand, 19-22 January 2014 2 
 
INTRODUCTION 
Housing can be seen as the most vital long-term investment one can make for their family. This is because housing 
provides security, privacy, and stability for the whole family. Furthermore, the house can be seen as a value of which 
the family living in that house are categorised upon, and it can also represent a social prestige (Opoku and Abdul-
Muhmin, 2012). In traditional societies, housing simply meant shelter, whereas nowadays they have become somewhat 
of a statement of social stamina instead (Al Surf et al. (2013). People perceived have land and housing as social 
resources rather than market commodities. 
 
Economic prosperity and urban development in the Kingdom of Saudi Arabia has rocketed in the past two to three 
decades. The discovery and commercial exploitation of oil in the 1930s coupled with the rising market demand in the 
1970s in the Kingdom of Saudi Arabia, and transformed traditional societies into lifestyles similar to those in many 
developed societies (Mubarak, 1999, Sidawi, 2008). This transformation resulted in an urban sprawl of all major cities 
in Saudi Arabia. Saudi Arabia’s urbanization level, according to the Central Department of Statistics & Information 
(2010), is at 82.3% of total population and rate of urbanization is 2.38% annual rate of change. The population estimate 
in 2013 for Saudi Arabia is 29.20 Million which includes 32.1 precent non-nationals (Ministry of Economy and 
Planning, 2013b). The 2012 census of the five largest urban areas in Saudi Arabia according to administrative regions is 
Riyadh 7.310 million; Makkah 7.472 million; Eastern Region 4.414.3 million; Medina 1.911 million (Ministry of 
Economy and Planning, 2013b).  
 
The first sector in the Kingdom to experience the strain was the housing sector, where almost 11.2 million Saudis are 
estimated to live in rented accommodation of an estimate of 2.2 million rented accommodation units (Central 
Department of Statistics & Information, 2010), and a shortage of housing has resulted due to sheer increases in rental 
prices (2013). According to Hamed (2003), designing sustainably is no longer a luxury addition to a building. It is now 
vital to the survival of the present generation and those yet to come. Al Surf et al. (2013) have further discussed the 
issue of rapid urbanization and have explained that fuelling this exploding urbanization rate is the lack of regulation to 
control the current and future urbanization rate.  
 
This paper discusses the involvement of the Saudi government and its role for achieving sustainable housing in Saudi 
Arabia. In order to achieve the outlined outcomes in this paper the data collection methods that will be used is from a 
Delphi survey that was distributed to twenty-five key stakeholders in the housing construction industry in Saudi Arabia. 
From the collected data, evidence will be discussed in this paper demonstrating the importance of the application of new 
sustainable construction methods to the housing industry in Saudi Arabia. It is the objective of this paper to conclude 
with recommendations to the Saudi government (at the national level), regional municipalities, and the construction 
industry as to the need of adopting sustainable procedures for construction and illustrate the economic, environmental 
and social benefits of applying sustainability to the housing construction industry.   
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SAUDI HOUSING  
The period of 1990-2010 has witnessed dramatic growth in urbanization of Saudi Arabia as compared with the other 
developing countries of the Arabian Gulf. EL-Batran (2008) suggests that this high increase in urbanization levels in the 
Arab region is caused by “high fertility rates, substantial rural-urban migration, international labour migration and the 
concentration of economic activity in urban areas”. But it’s not just large urban areas that have witnessed this “urban 
explosion”. Medium and small-sized towns have also experienced the effects of this urban sprawl. This “urban 
explosion” is good for the future outcome for the country, but the problem lies in the fact that the infrastructure is not 
coping with the high speed urbanization level of these towns (EL-Batran, 2008).   
 
The Saudi housing typology and inhabitant behaviours and preferences have greatly changed over the past three 
decades. Traditionally, Saudi families lived in extended family households, where three to four generations may have 
lived under one roof. Gardens and high walls surrounded houses in traditional Saudi neighbourhoods for privacy, yet 
some houses were sharing walls with other neighbours creating a city of attached houses. This has greatly transformed 
and created further upward pressure on housing demand because young Saudi couples are increasingly choosing to live 
on their own rather than with the extended family (Opoku and Abdul-Muhmin, 2012).  
 
In developing countries like Saudi Arabia, the experience of a rapid rate and ratio of urbanization and infrastructure 
expansion, especially with respect to residential buildings is immense. Comparing this immense growth with other 
countries however, the issue of energy efficiency is not given serious consideration with regard to Saudi building 
designs (Karam, 2010). Assaf et al. (2010) elaborate on the causes of housing shortage and state “It has become a 
challenging task for the government as well as private real estate sector in the kingdom to provide affordable housing to 
lower and medium income group families in urban areas mainly due to high demand, escalating prices and non-
preference to (vertical expansion) apartments”. Ferris-Lay (2011) adds that “Saudi Arabia has the largest shortfall in the 
Gulf of 400,000 homes followed by 40,000 homes in Bahrain, 20,000 in the UAE and 15,000 in Oman, according to 
property consultant”. The problem is not in the area of urban growth itself. Rather it lies in the rapid rate of the growth, 
which is in turn surpassing the ability of institutions, administrations and financial atmosphere to properly handle that 
growth. (Mandeli, 2008).  
 
THE ROLE OF THE SAUDI GOVERNMENT IN SUSTAINABLE HOUSING  
In this section of the paper, the role of the Saudi government will be discussed from different perspectives shedding 
light on the crucial elements in the application and progress of sustainable housing construction in the Kingdom. First, 
the discussion will begin by concentrating on Saudi key stakeholders, who are they and what is their contribution 
towards enforcing the application of sustainability to housing construction in the country. Second, the increasing price 
of land will be discussed, which is one of the greatest obstacles in the way of sustainable housing construction in Saudi. 
Finally, a proposed solution will be discussed, suggesting the possibility of a private-public partnership scheme to 
applying sustainability to housing construction in the Kingdom. 
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The majority of the current demographic are under the age of 30, according to Assaf et al. (2010),  where 70 precent of 
the population are under 30 years of age, and 45 precent under the age of 15. King Abdullah announced a housing 
scheme in March 2011 to build 500,000 homes over several years. At a time when social dissatisfaction was prompting 
uprisings in other Arab countries, his plan was part of a series of official steps to improve social welfare (Dokoupil and 
Rashad, 2013). But since that decree in 2011, not much has happened and the construction of the housing projects has 
been very slow. This is mainly due to the lack of land given for the construction of these housing projects. However, in 
April 2013, King Abdullah bin Abdul-Aziz issued another decree removing an obstacle to a $67 billion program to ease 
the country's housing shortage. The decree was a boost in the housing construction industry in Saudi Arabia, as it brings 
with it the promise of opening up thousands of acres of state-owed land for these construction projects to take place. 
(Dokoupil and Rashad, 2013). The first step now for the government after the decree is to fill the gap between the 
supply and demand of housing in the Kingdom. The Saudi government must address this gap because the young aged 
demographic of the Kingdom for many years to come will lay the groundwork for sustainable housing (Assaf et al., 
2010). 
 
One problem in Saudi Arabia is that there is no property tax. Consequently, large vacant land lots are found in inner city 
suburbs, which stand in the way of the Kingdom’s urban development. The price of land in the current Saudi property 
market has increased by 50 precent in the past few years. Furthermore, “land commonly accounts for 50 percent of the 
cost of building a home in Saudi Arabia, compared with about a third in Europe” (Fattah, 2013). Ferris-Lay (2011) 
states “The land costs are themselves are a major deterrent and have pushed up the pricing to levels where developers 
can’t make any money out of developing affordable housing”. And even if developers bit the bullet and decide to build 
their development in the outskirts of the city, then they would have to account for infrastructure costs as well, such as 
roads, power, sewage, schools, hospitals, etc. This has discouraged developers to build affordable houses in Saudi 
Arabia, crippling the development of the country. To illustrate how much is needed for an average Saudi resident to be 
able to afford a decent house, Hasan (2011) states “For a Saudi national to acquire a 20 year mortgage loan with 90% 
financing at an 8% interest rate for a moderate house worth SAR550,500, the minimum required monthly salary should 
be SAR9,209 to meet the 45% loan to income criteria needed for approval”.  
 
Mathur et al. (2008) stated that “Sustainability is an ambitious goal which requires, among other efforts, new kinds of 
governance and decision-making processes involving a large variety of stakeholders”. Stakeholder involvement in 
urban development projects in any country need to “come together to achieve a common goal based on agreed 
priorities, polling resources and maximizing comparative advantage” (Mandeli, 2008). Collaboration between all 
stakeholders is essential in the success of any industry to flourish and be prosperous. But “even if the recent green 
building codes and other initiatives by the Saudi Energy Efficiency Centre (SEEC) and others may be gaining ground in 
the county, until developers are either mandated to adopt green standards through tougher laws or the financial benefits 
of green buildings can be more clearly demonstrated, progress is likely to remain limited” (CA News Network, 2013a).  
The following is a list of all stakeholders in the Saudi housing industry: 
- Ministry of Housing and Public Works (Public Stakeholder) 
- The Real Estate Development Fund 
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- National banks 
- The private sector either with or without loans from Real Estate Development Fund 
- Institutions, which provide housing for their employees (such as ARAMCO and SABIC). 
- Joint-stock companies with funds from both the government and individuals. (Assaf et al., 2010) 
 
To solve the problem of land availability for affordable sustainable housing projects there needs to be Public-Private 
Partnership (PPP) “like those already trialled in Morocco and Turkey, could help resolve the problem. The government 
is allowing developers to build affordable housing on government land. The developer doesn’t pay for the land in cash, 
they pay for it by providing a certain amount of government housing” (Ferris-Lay, 2011). The following key elements 
must be present in any PPP: 
• A long-term contract (a ‘PPP Contract’) between a public-sector party and a private sector party; 
• For the design, construction, financing, and operation of public infrastructure (the ‘Facility’) by the private-
sector party; 
• With payments over the life of the PPP Contract to the private-sector party for the use of the Facility, made 
either by the public-sector party or by the general public as users of the Facility; and 
• With the Facility remaining in public-sector ownership, or reverting to public-sector ownership at the end of 
the PPP Contract. (Yescombe, 2011) 
 
According to Mandeli (2008) the Saudi government has began privatizing some of its municipality’s roles such as “city 
cleaning, pest control, outsourcing vehicle supply, recreational facilities and other services”. There is with no doubt a 
huge advantage for the Saudi government to start establishing partnership contracts with the private sector, but the 
problem is “the lack of necessary knowledge base for assessing the advantages of public–private partnership has caused 
the inability of both central and local authorities to develop a clear legal framework, performance dimensions or risk 
evaluations regarding these opportunities gained from a privatized programme. Moreover, the limited fiscal and legal 
power of local authorities compounded by a shortage of staff, limits the scope upon which municipal enterprise can 
develop” (Mandeli, 2008). The Saudi government can have a direct influence in the implementation of sustainable 
building through the Saudi Building Code.  The next section will discuss the international initiatives on incorporating 
environmentally-conscious principles in the building codes. Then, the role of the Saudi Building Code (SBC) will be 
reviewed on the implementation of Sustainable Housing concept. 
 
OPPORTUNITIES OF ENVIRONMENTALLY-CONSCIOUS BUILDING CODES 
The sole purpose of building codes is to protect the inhabitants from building related risks such as fire, structural 
collapse and other risks. Additionally, environmental performance assessment of built projects across a range of key 
criteria is the reason behind developing green rating systems. In the past two to three decades, the focus of governments 
such as the US, Canada, UK, and Australia are to make the building codes environmentally friendly. Those 
governments have developed building codes that promote sustainability such as LEED, BREEAM, Green Globes, and 
Green Star. This global movement towards a more conscious construction environment is still voluntary and the rating 
systems such as LEED are still a third party in the construction industry. The U.S. Green Building Council states “ The 
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advent of green building codes and standards is a direct result of the wide-sweeping impacts of green building rating 
systems like LEED demonstrating that buildings really can be designed and built to lower operating costs, increase 
value, and reduce their overall impacts” (U.S. Green Building Council). While green building codes are still voluntary, 
green building activists and sustainable real-estate stakeholders are pushing governments to mandate these green 
building codes. To illustrate the importance of mandating green building codes, the U.S. Green Building Council states 
“in today’s greenest buildings, our impact is still net negative. On the road to sustainability, it’s not a choice between 
rating systems or codes. We need both, and more.” (U.S. Green Building Council). Figure 1 is adopted from the U.S. 
Green Building Council’s LEED and Green Building Codes Policy Brief where it illustrates the huge negative 
environmental impact of buildings at the present day and it also shows how far we still have to go for our buildings to 
achieve zero environmental impact. 
 
Environmental disaster such as hurricanes, earthquakes, floods and fires test any building’s structural integrity to the 
limit. Building codes help improve and maintain a building’s structural stability that will withstand any hazards such as 
fire and structural collapse. Additionally, building codes can serve to reduce the impact of environmental disasters that 
may occur just like what happened in the US from hurricane Katrina in 2005 and the earthquakes of Christchurch in 
2010. According to Rotimia et al. (2006) “Legislation that applies to routine construction provides for the safe 
development of infrastructure, capital improvements and land use, ensuring preservation and environmental protection, 
however there appears to be little provision in several areas of legislation to facilitate reconstruction projects.” Post 
disaster restorations can utilise the shortcomings of a building’s pre-disaster structural conditions to improve it for any 
future disasters that may occur in the area. This must be the case in area where environmental disasters occur 
frequently. Amaratunga and Haigh (2011) state “Post disaster period provides a window of opportunity to address many 
of the vulnerabilities usually encountered in a community’s built environment” and post disaster creates a fresh start to 
rebuild non-vulnerable communities where disaster risks can be addressed effectively. “Furthermore, the experience 
gained during the disaster typically generates new knowledge, which brings various stakeholders together around a 
shared awareness of the nature of risk. The mistakes of previous development policies and strategies are exposed and 
can be addressed.” (Amaratunga and Haigh, 2011). Lee (2013) states “While the restoration of key urban infrastructure 
after collapse is vital to making a place accessible and habitable again, the research has found that building communities 
is equally, if not more, important than the physical reconstruction of a place.” In addition, “Disaster can serve as a 
catalyst for renewing community spirit and resilience against future disasters, and, in many cases, creates an even 
stronger sense of community than before” (Lee, 2013).  
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Figure 1 LEED, Codes and Green Building Codes (U.S. Green Building Council) 
 
THE ROLE OF THE SAUDI BUILDING CODE (SBC) AND SUSTAINABLE HOUSING  
Inception of the Saudi Building Code (SBC) started in 2000 when a Royal Decree formulated the Saudi Building Code 
National Committee (SBCNC) and the first version of the SBC was available for the public in 2007. The following 
paragraphs describe what the SBC is and what its role is according to the Saudi Building Code National Committee: 
“The Saudi Building Code (SBC) is a set of legal, administrative and technical regulations and 
requirements that specify the minimum standards of construction for building in order to ensure 
public safety and health. A Royal Decree dated 11th June 2000 order the formation of a national 
committee composed of representatives of Saudi universities and governmental and private sectors. 
In September 2001, the Council of Ministers approved the general plan of the National Committee 
to develop a national building code for the Kingdom of Saudi Arabia. 
To choose a base code for the Saudi Building Code, a number of Codes have been studied. The 
National Committee has been acquainted with the results of the national researches and the 
international codes from the U.S.A., Canada and Australia, also, the European Code, and Arab 
Codes. It has also sought the opinions of specialists in relevant Saudi universities, governmental and 
private sectors through holding a questionnaire, a symposium and specialized workshops, in the 
light of which, (ICC) has been chosen to be a base code for the Saudi Building Code. 
The International Code Council (ICC) grants permission to the Saudi Building Code National 
Committee (SBCNC) to include all or any portion of material from the ICC codes, and standards in 
the SBC and ICC is not responsible or liable in any way to SBCNC or to any other party or entity 
for any modifications or changes that SBCNC makes to such documents. 
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Toward expanding the participation of all the specialists in the building and construction industry in 
the Kingdom through the governmental and private sectors, the universities and research centers, 
the National Committee took its own decisions related to code content by holding specialized 
meetings, symposiums and workshops and by the help of experts from inside and outside of Saudi 
Arabia. 
The technical committees and sub-committees started their work in April 2003 to develop the Saudi 
Building Code that adapts the base code with the social and cultural environment, the natural and 
climatic conditions, types of soil and properties of materials in the Kingdom.” (Saudi Building Code 
National Committee, 2007) 
 
The Ministry of Municipal and Rural Affairs (MOMRA) is the main government body under which the Saudi Building 
Code National Committee operates. Some of the MOMRA’s tasks and responsibilities are: “classification of 
contractors, management of the construction and building sector database, management of the Mina and the Holy Sites 
Development Project, and the building and construction laboratories. During the Eighth Plan, other responsibilities were 
added, such as: managing and implementing the Building Code, applying the real-estate registration system in 
coordination with the Ministry of Justice, and issuing municipal licenses for commercial, industrial, artisanal and 
vocational activities” (Ministry of Economy and Planning, 2013a). 
 
Since March of 2007 the concept of sustainable buildings in Saudi Arabia was not a reality and immature practicing was 
done at that time and prior to it. But after the formulation of the Saudi Green Building Council in March 2007, the 
Saudi Building Code was one of the main objectives of this council. “Saudi Green building Council is promoting and 
facilitating the green building practice in Saudi Arabia. This includes raising public awareness, provide training and 
education, helping the construction industry convert to the green building requirements, encourage building materials 
manufactures and suppliers to produce and supply environmentally responsible products, promote green labeling, adapt, 
develop and operate local green building rating system that meet the local environmental requirements while 
considering the international experience” (CA News Network, 2013b). 
 
This paper discusses the challenges facing the application of sustainability on housing in Saudi Arabia by focusing on 
the role of the Saudi government and the Saudi building code (SBC) in implementing sustainable housing construction 
in Saudi Arabia. It commences with a description of the method of research employed, the Delphi method, which in this 
case involved a survey distributed to twenty-five participants from three key stakeholder groups of the housing sector of 
Saudi Arabia. Following the initial layout of the data from this research method that has been engaged, it progresses 
into a discussion on the role of the Saudi government and the Saudi building code (SBC) in implementing sustainable 
housing construction in Saudi Arabia. 
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RESEARCH METHOD 
For clarification reasons, this paper and the results outlined are the outcome of a Delphi round distributed to twenty-five 
participants of three key stakeholders groups of or related to the Saudi housing sector. Two questions will be discussed 
here which were part of the Delphi round:  
“It is well known that the initial payment for a sustainable house is higher than a normal house. 
How can Low and Middle-Income families afford to pay for sustainable houses, and can the 
government intervene in making it more affordable (i.e. Incentives, Grants)?” 
 “In your opinion, does the Saudi Building code discuss or relate to the cultural needs of the Saudi 
population and their unique cultural characteristics?” 
 
For the Delphi round, twenty-five participants of three key stakeholders groups of or related to the Saudi housing sector 
were selected as panel members. They were carefully selected based on their expertise and experiences. Several factors 
were considered for the selection of the panel members, whereas they should be:  
- Established practitioners/stakeholders who are considered knowledgeable by the housing construction sector 
and have extensive working experience in housing construction projects for Low and Middle-income 
households in Saudi Arabia. 
- Experts who have been directly involved in housing projects (either currently or recently) with a sustainability 
focus. 
- Experts who are in decision-making roles in an organization or company associated with sustainable housing 
projects. 
- They should be knowledgeable of the local possibilities and restrictions as concerns implementation of 
sustainability to housing. 
- They should be unbiased in respect to sustainable housing policy options and criteria, enabling viable solutions 
when faced with barriers.  
 
This methodology was first used by the RAND (Research and Development) Corporation for the American military in 
1944 for technology forecasting studies (Hanafin, 2004). The Delphi method can be defined as “a research approach 
used to gain consensus through a series of rounds of questionnaire surveys, usually two or three, where information and 
results are fed back to panel members between each round.” (Hanafin, 2004). Linstone and Turoff (2011) also defined 
the Delphi as “A technique to apply expert input in a systematic manner using a series of questionnaires with controlled 
opinion feedback”. McCoy et al. (2009) state “The Delphi Method acquires the opinions of experts through a series of 
surveys. The responses to each survey are returned to the researcher who summarizes them and reports to each panel 
member all of the opinions expressed by the panel. However, these reports are anonymous so that the pitfalls of ego, 
domineering personalities and the “bandwagon or halo effect” in developing consensus are avoided.”   
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To justify why the Delphi method was selected in the first place, Franklin and Hart (2007) present the answer of why 
are researchers interested in collecting the opinions and judgments of a panel of experts due to the following points:  
1. To document and evaluate those opinions and judgments 
2. The apprehension of the collective knowledge held by that panel of experts that often cannot be expressed and 
explored. 
3. The emergence of new ideas related to the topic may be evoked (Franklin and Hart, 2007)  
Additionally, Delphi is desirable in that it does not require the experts to meet physically, which could be impractical 
for an internationally diverse panel of experts. Furthermore, the Delphi study is flexible in its design, and amenable to 
follow-up interviews. This permits the collection of richer data leading to a deeper understanding of the fundamental 
research questions. The objective of the Delphi method is to ‘‘reduce the negative effects of group interactions’’ and to 
obtain the most reliable consensus of opinion of a group of experts. The Delphi method can be classified by four 
characteristics, which are anonymity, iteration, controlled feedback, and the statistical aggregation of group response.” 
(Rowea and Wrightb, 1999). Gordon (1994) States “Because of the small number of respondents, the Delphi method 
does not (and was not intended to) produce statistically significant results; in other words, the results provided by any 
panel do not predict the response of a larger population or even a different Delphi panel. They represent the synthesis of 
opinion of the particular group, no more, no less.” For this reason, this research paper, which was conducted with the 
twenty-five panellists, must be considered as an indicative study of selected experts that do not represent in any way the 
total population of Saudi Arabia. Their opinions and answers to the survey may be used to formulate a set of rules and 
regulations that can then be introduced to the public for their input as to whether or not those sets of rules and 
regulations can or should be applied.  
 
DELPHI ROUND ANALYSIS 
The analysis of the Delphi round utilises the Mean, Median, Mode, Standard Deviation, and Varience. “The mean is 
simply the arithmetic average of a distribution of scores the median is the score in the distribution that marks the 50th 
percentile. That is, 50% of the scores in the distribution fall above the median and 50% fall below it. The mode simply 
indicates which score in the distribution occurs most often, or has the highest frequency. The Standard Deviation is the 
average deviation between the individual scores in the distribution and the mean for the distribution. The Variance is the 
sum of the squared deviations divided by the number of cases in the population, or by the number of cases minus one in 
the sample.” (Urdan, 2012) 
 
The focus of this paper, which is based on the first round of the Delphi, is centred on the role of the Saudi government 
and the Saudi building code (SBC) in implementing sustainable housing construction in Saudi Arabia. As a requirement 
for this round to be classified as a Delphi round, the participants will remain anonymous here, with only a description of 
their roles as stakeholders and their years of experience being revealed for the sake of authenticating and validating this 
study. There were a total of three academics, eight government officers and fourteen from the private sector. The 
experts that were selected for this Delphi round were all knowledgeable on sustainability issues, but differed as to 
whether or not they had actually participated in or worked on a sustainable project. 
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The participants were given a range of choices to choose from that used a six-category Likert scale. The categories are 
illustrated in table 1. The reason for choosing six choices for the participants to select from is because such diversity is 
needed in this type of research and the researcher has chosen to limit input from the participants to either agreeing or 
not agreeing upon a certain question. The level of agreement can differ from strongly disagree to strongly agree, but the 
end result is that the participant either agrees or does not agree. The reason for this influence upon the participants is 
due to the cultural background of the participants, where an undefined choice can cause the results to be unworthy; 
hence the choices were either levels of agreement or disagreement only. Stening and Everett (1984) state “Individuals 
have different tendencies to use certain types of responses: extreme, neutral, agree, or disagree”. The reason of selecting 
this type of scale is also reinforced in the statement by Wong et al. (2011) that participants “may be more reluctant to 
express their opinions strongly and that this may be reinforced if the odd number response format with a mid-point 
option of “no opinion” or “neither agree nor disagree” is provided. This may undermine the quality of survey data 
because less variances or even inaccurate information will be collected.” 
Table 1 Rating of Answers 
Rating 
Description 
Strongly 
Disagree Disagree 
Slightly 
Disagree 
Slightly 
Agree Agree 
Strongly 
Agree 
Rating Value 1 2 3 4 5 6 
 
Analysis on the Role of the Saudi Government 
The following question was asked from the participants in the first Delphi Round regarding the role of the Saudi 
Government: 
The Saudi government through several ministries and local municipalities has great influence on the housing 
construction in Saudi Arabia. This section will get the panel’s perception on the role of the Saudi government in the 
housing construction industry in Saudi Arabia. Please select the appropriate level of agreement to the following 
questions: 
1. How extensive does the Saudi government intervene in the design and construction of houses in Saudi Arabia? 
2. How would “change” in the ideas of the Saudi population regarding the application of sustainable methods on 
housing, be acknowledged by the Saudi government and other official bodies in Saudi? 
3. The Saudi Building code discuss or relate to the cultural needs of the Saudi population and their unique cultural 
characteristics 
4. Design firms stick to and follow the Saudi Building code 
 
Table 2 demonstrates the responses from the panel members of the Delphi round to the questions concerning the role of 
the Saudi government in the housing construction industry in Saudi Arabia. The table represents the total ratings from 
all the participating stakeholders. The table has been organized according to the mean, mode and median, that was used 
to provide the rating of each indicator while the standard deviation was used to examine the uniformity/convergence of 
each indicator. For this round 1, the indicators were categorised based upon the mean cut-off score. The indicator was 
rated high if the mean score was equal to or higher than 5. The indicator was rated medium if the mean was equal to 4 
and less than 5, while the indicator was rated low if the mean was below 4.   
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Table 2 Responses from the panel members of the Delphi round to the Role of the Saudi Government 
Question	   Median	   Mean	   Mode	   Standard	  Deviation	   Variance	   Min	   Max	   Rank	  
1	   3	   3.625	   2	   1.438976085	   2.070652174	   2	   6	  
Low	  2	   4	   3.416666667	   4	   1.31601066	   1.731884058	   1	   6	  
3	   3	   3.375	   3	   1.244553351	   1.548913043	   1	   6	  
4	   3	   3.333333333	   3	   1.403928236	   1.971014493	   1	   6	  
 
Analysis on the Role of the Saudi Building Code (SBC) 
The following question was asked from the participants in the first Delphi Round regarding the role of the Saudi 
Building Code (SBC): 
The Saudi Building Code is a set of rules and regulations that designers, contractors and all construction stakeholders 
should/must refer to and it was approved and published in 2007. Please select the appropriate level of agreement to the 
following elements: 
1. All designing firms should have a good understanding of the Saudi building code 
2. New housing projects must use the Saudi building code at least to the minimum standards 
3. I have heard of the Saudi Building Code 
4. Increase public awareness of the Saudi building code, e.g. through local media. 
5. Existing houses need to be renovated to reach the minimum level required by the Saudi building code 
6. Saudi Architectural designing firms don’t use the Saudi Building Code 
7. I have extensive knowledge of the Saudi Building Code 
8. I use the Saudi Building Code constantly 
9. The Saudi Public has knowledge about the Saudi Building Code 
10. The Saudi Building Code is new to me and I have not used it or had any experience with it 
11. This is the first time I have heard of the Saudi Building Code 
 
The participants were again given the chance to rank their answers according to the ranks in table 1 above. Table 3 
below demonstrates the responses from the panel members of the Delphi round to the questions concerning the role of 
the Saudi Building Code (SBC) in the housing construction industry in Saudi Arabia. The table represents the total 
ratings from all the participating stakeholders. The table has been organized according to the mean, mode and median, 
that was used to provide the rating of each indicator while the standard deviation was used to examine the 
uniformity/convergence of each indicator. 
 
Table 3 Responses from the panel members of the Delphi round to the Role of the Saudi Building Code 
Question	   Median	   Mean	   Mode	   Standard	  Deviation	   Variance	   Min	   Max	   Rank	  
1	   6	   5.44	   6	   0.768114575	   0.59	   3	   6	   High	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Question	   Median	   Mean	   Mode	   Standard	  Deviation	   Variance	   Min	   Max	   Rank	  
2	   5	   5.08	   5	   1.037625494	   1.076666667	   1	   6	  
3	   5	   4.96	   6	   1.240967365	   1.54	   2	   6	   Medium	  4	   5	   4.92	   5	   1.077032961	   1.16	   2	   6	  
5	   5	   4.36	   5	   1.380821012	   1.906666667	   1	   6	  
6	   4	   3.68	   4	   1.107549848	   1.226666667	   1	   6	  
Low	  
7	   3	   3.32	   2	   1.375984496	   1.893333333	   1	   6	  
8	   3	   2.76	   2	   1.331665624	   1.773333333	   1	   5	  
9	   2	   2.52	   2	   1.357694124	   1.843333333	   1	   6	  
10	   2	   2.48	   2	   1.446835628	   2.093333333	   1	   6	  
11	   1	   1.88	   1	   1.30128142	   1.693333333	   1	   5	  
 
DISCUSSION 
In analysing the role of the Saudi government in the housing construction industry in Saudi Arabia, overall, as can be 
seen in table 2, all the elements were ranked to be low because the mean was lower than 4. The response from the 
participants was not surprising. For the first question that was asked under the involvement of the Saudi government 
section, which was “how extensive does the Saudi government intervenes in the design and construction of houses in 
Saudi Arabia”, it had the largest variance when compared to the other elements. It also had the largest standard 
deviation compared to the other elements in table 2. To illustrate the level of disagreement figure 3 is a histogram that 
shows a bell curve peaking towards disagreement, which happens to be on the left portion of the graph. 52 precent of 
participants disagreed that the Saudi government intervenes in the design and construction of houses in Saudi Arabia. 
This can be seen as a major setback in the progress of the development and application of sustainable housing 
construction. Because as Mathur et al. (2008) stated, “Sustainability is an ambitious goal which requires, among other 
efforts, new kinds of governance and decision-making processes involving a large variety of stakeholders”. 
 
Question three in table 2, which was “the Saudi Building code discuss or relate to the cultural needs of the Saudi 
population and their unique cultural characteristics” had the lowest standard deviation and variance when compared to 
the other elements. But in totality, all the elements were ranked to be low which can lead to one conclusion; there is 
lack of involvement or intervening from the Saudi government when it comes to the role of the Saudi government in the 
housing construction industry in Saudi Arabia especially in sustainable housing construction. But to overcome this level 
of disagreement, this paper encourages that all Saudi housing construction stakeholders be involved for the 
development of all projects. This can have a better outcome when all come together to achieve a common goal which is 
to achieve sustainability. And since Constructing green and sustainable buildings is 2 to 13 precent more costly than 
constructing traditional buildings (CA News Network, 2013b), the Saudi government’s role can be to minimize what it 
can to the overall cost of constructing green and sustainable buildings.  
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Figure 2 Levels of agreement/disagreement on how extensive does the Saudi government intervenes in the design and 
construction of houses in Saudi Arabia.  
 
In analysing the role of the Saudi Building Code (SBC) in the housing construction industry in Saudi Arabia, there is a 
difference in responses to different elements as can be seen table 3. Elements 1 and 2 were ranked high. Elements 3, 4, 
and 5 were ranked medium. And elements 6, 7, 8, 9, 10, and 11 were ranked low. The highest ranked element was “all 
designing firms should have a good understanding of the Saudi building code” with a mean value of 5.44 and standard 
deviation of less than 1. The level of agreement on this element is very encouraging and should be addressed to the 
stakeholders in the Saudi government to make the SBC mandatory and be applied to all current and future housing 
construction projects. This paper recommends that the Ministry of Municipalities and Rural Affairs (MOMRA) as the 
governing body of the application of the Saudi Building Code (SBC) in collaboration with the Ministry of Housing and 
Public Works (MOHPW) should mandate the use of the SBC in all construction project especially housing projects. 
This is because housing construction projects are on the rise both in price and in demand. And according to Naffee 
(2013) “there is an increase in demand and a lack of supply of housing units due to the high prices of building material 
in the summer. There are also fears that the prices of units will increase further”. 
 
The lowest ranked element is “This is the first time I have heard of the Saudi Building Code” with a mean value of 1.88. 
The level of disagreement on this question means that there is a large gap between those who have heard about the SBC 
and those who don’t know of it. Figure 4 demonstrates the high peak of disagreement, which means that the majority of 
participants have heard of the SBC but vary in the level of involvement by using the SBC as illustrated in figure 5. This 
can mean one thing; the sheer-newness of the SBC can have a great influence on the level of involvement of key 
stakeholders. And since it’s not mandatory to utilise the SBC yet, then this level of involvement will not change to the 
desired level of all stakeholders being involved and applying the SBC. Even though, the Kingdom of Saudi Arabia is 
trying to build smart and sustainable buildings and “has announced its intention to spend SR 150 billion (US$ 39.9 
billion) over a period of eight years beginning 2010 for the construction of “smart buildings” across the Kingdom” 
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(Ventures Middle East, 2011), the novelty of the SBC is yet to be applied on all construction projects, especially 
housing, where it can be seen and assessed in the near future.  
 
Figure 3 Levels of agreement/disagreement on “This is the first time I have heard of the Saudi 
Building Code”.  
 
 
Figure 4 Levels of agreement/disagreement on “I use the Saudi Building Code constantly”. 
 
CONCLUSION 
This paper has shown the results from the role of the Saudi government section as well the role of the SBC section of 
the Delphi method round. The Delphi round was conducted with twenty-five panellists and must be considered as an 
indicative study of selected experts that do not represent in any way the total population of Saudi Arabia. Their opinions 
and answers to the survey may be used to formulate a set of rules and regulations that can then be introduced to the 
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public for their input into whether or not those sets of rules and regulations can be applied.  All the elements asked in 
the role of the Saudi government section were ranked to be low because the mean was lower than 4. In totality, all the 
elements were ranked to be low which can lead to one conclusion; there is lack of involvement or intervening from the 
Saudi government in the housing construction industry in especially in sustainable housing construction. This paper 
encourages that all Saudi housing construction stakeholders be involved for the development of all projects. This can 
have a better outcome when all come together to achieve a common goal which is to achieve sustainability. And since 
Constructing green and sustainable buildings is 2 to 13 precent more costly than constructing traditional buildings (CA 
News Network, 2013b), the Saudi government’s role can be to minimize what it can to the overall cost of constructing 
green and sustainable buildings. 
 
In analysing the role of the Saudi Building Code (SBC) in the housing construction industry in Saudi Arabia, there is a 
difference in responses to different elements. Elements 1 and 2 were ranked high. Elements 3, 4, and 5 were ranked 
medium. And elements 6, 7, 8, 9, 10, and 11 were ranked low. The highest ranked element was regarding all designing 
firms should have a good understanding of the Saudi building code with a mean value of 5.44 and standard deviation of 
less than 1. The lowest ranked element is “This is the first time I have heard of the Saudi Building Code” with a mean 
value of 1.88. The level of disagreement on this question means that there is a large gap between who have heard about 
the SBC and who do not know it or have even heard of it. Figure 4 demonstrated the high peak of disagreement, which 
means that the majority of participants have heard of the SBC but vary in the level of involvement by using the SBC as 
illustrated in figure 5. The sheer-newness of the SBC can have a great influence on the level of involvement of key 
stakeholders. And since it’s not mandatory to utilise the SBC yet, then this level of involvement will not change to the 
desired level of all stakeholders being involved and applying the SBC. 
 
In conclusion, both the role of the Saudi government and the Saudi Building Code (SBC) must be assimilated in 
housing construction to reach the desired outcome, which is to achieve sustainable housing construction in Saudi 
Arabia. The application of the SBC must be mandatory in both current and future housing construction projects. Even 
though, the Kingdom of Saudi Arabia is trying to build smart and sustainable buildings the novelty of the SBC is yet to 
be applied on all construction project especially housing where it can be seen and assessed in the near future. And as 
discussed earlier, the application and mandating of new improved building codes that address various risks such as 
environmental hazards is vital to the success of building new communities.  
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